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Asymmetric Addition of Alkynes to Aldehyde
+
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1.0 equiv.
0.2 equiv.
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89%, 94% ee
E.  Carreira, J. Am. Chem. Soc., 123, 9687 (2001)
E.  Carreira, J. Am. Chem. Soc., 122, 1806 (2000)
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S. Kobayashi, Tetrahedron, 48, 5691 (1992)
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Asymmetric Addition of Functionalized Dialkylzinc to Aldehydes
H
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P. Knochel, J. Org. Chem., 57, 1956 (1992)
Ti(OiPr)4, L*
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L* =
AcO(CH2)5I 40-50 °C
AcO(CH2)5ZnEt
40-50 °C
0.1 mmHg
(AcO(CH2)5)2Zn
+ (AcO(CH2)5)2Zn
62%, 93% ee
-20 °C
Ti-Catalyzed Asymmetric Addition of Alkynes to Aldehyde
+
cat Ti(OiPr)4
none
0.1 equiv.
100%,   0% ee
74%, 91% ee
A. S. C. Chan, J. Am. Chem. Soc., 124, 12636 (2002)
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In-Catalyzed Asymmetric Addition of Alkynes to Aldehyde
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cat InBr3
84%, 95% ee
M. Shibasaki, J. Am. Chem. Soc., 127, 13760 (2005)
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Ni-Catalyzed Asymmetric Reductive Coupling of Alkynes and Aldehydes
+
cat Ni(cod)2
95%, 90% ee
T. F. Jamison, J. Am. Chem. Soc., 125, 3442 (2003)
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Mukaiyama
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Reviews: 
B. E. Rossiter, Chem. Rev., 92, 771 (1992)
N. Krause, Angew. Chem. Int. Ed., 36, 186 (1997)
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Tomioka, Koga
N
Oppolzer
S
O2
(sultam)
Cu-Catalyzed Michael Addition of R2Zn
B. L. Feringa, Angew. Chem. Int. Ed., 36, 2620 (1997).
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Cu-Catalyzed Michael Addition of R2Zn to Acyclic Enones
A. H. Hoveyda, J. Am. Chem. Soc., 124, 779 (2002).
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Review: A. Alexakis, Eur. J. Org. Chem., 3221 (2002).
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Cu-Catalyzed Michael Addition of Grignard Reagents
B. L. Feringa, Proc. Natl. Acad. Sci., 101, 5834 (2004).
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95%, 96% ee
L* =
cat CuCl, L*
O
+
Fe PPh2
PPh2Me2N
TaniaPhos
cf. ferrocenyl oxazolines: 84% ee
     T. Sammakia, Tetrahedron, 53, 16503 (1997).
Rh-Catalyzed Michael Addition of PhB(OH)2
T. Hayashi, J. Am. Chem. Soc., 120, 5579 (1998)
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T. Hayashi, J. Am. Chem. Soc., 124, 5052 (2002)
Reaction Mechanism
O
O
Ar
O
ArB(OH)2
H2O
RhX(C2H4)2
B(OH)3
Ar
Ar
RhL*
Rh(OH)L*
H2O, L*
RhL*
Effective Chiral Ligands
Ph
Ph
Ph
Ph
O
O P NEt2
OO
P
OO
P
N N
MeO
OMe
But O
PPh2
Review: T. Hayashi, Chem. Rev., 103, 2829 (2003)
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Rh-Catalyzed Michael Addition of PhBF3K to Dehydroamino Acid
S. Darses, J.-P. Genet, Angew. Chem. Int. Ed., 43, 719 (2004)
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La-Linlked-BINOL-Catalyzed Michael Addition of Malonates
M. Shibasaki, J. Am. Chem. Soc., 122, 6506 (2000)
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Organocatalytic Michael Addition of Malonates to Enones
K. A. Jorgensen, Angew. Chem. Int. Ed., 42, 661 (2003)
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